T
;IE r6le played by syphilis in the etiology of angina pectoris, coronary sclerosis and thrombosis, and of cardiac infarction has never been clearly evaluated ; and varying opinions have been held by clinicians as to its importance in the production of these conditions. The most recent writers, as Levine, believe that syphilis is rarely an underlying factor in the causation of coronary thrombosis.
In only three of Levine's eighty-nine cases in which a Wassermann reaction was done was there a positive reaction, and in one other case with a negative reaction, there was a history of a primary infection.
From this it would appear that only 4.5 per cent of his patients were syphilitic, and it does not necessarily follow that in these cases the syphilis was the etiologic factor in the production of coronary thrombosis.
In one case only, a patient only thirty-six years old, the youngest in his series, did this seem likely.
In the other cases the syphilis may well have been coincidental.
Levine decides that coronary thrombosis and myocardial infarction are rarely caused by syphilis. However, in Levine's cases the diagnoses were chiefly clinical and gross pathological.
In only forty-six of the cases were autopsies done, and t,he microscopic diagnosis of syphilis does not seem to have been considered.
It is possible that microscopic criteria for the diagnosis of syphilis might have increased the percentage of syphilitics in his material.
In thirteen autopsies on patients dying of coronary disease reported by W. J. Stone, microscopical examination showed syphilitic periarteritis in two cases. In eighty-six autopsies of coronary sclerosis, Willius and Brown found syphilis of the aorta in 19 per cent. The distribution of these microscopic lesions of latent syphilis in the various organs and tissues is shown for the first decade in Table II , and for the second decade in Table III .
These percentages show the preponderance of the aortic lesions over all others, followed by the meninges, testis and heart.
The microscopical study of the heart and coronary vessels shows the following:
In 169 In nine of these cases there was a diffuse interstitial myocarditis of the syphilitic type; in four only was there a microscopic picture of myocardial infarction. In this group there were five cases of coronary occlusion b) thrombosis; four of these were associated with coronary sclerosis alonca: and one with syphilis of the coronary.
There were six cases of angina pectoris in this group; five of these wcrc associated with coronar! sclerosis alone, one with syphilis of the coronary main branches. 'l'hc~rcl were twenty-five cases of sudden dtlath in this deeadr in the sgphi1it.i~ group ; in thirteen of these the coronaries showed arteriosclerosis alone j in twelve cases there were lesions of syphilis in the coronaries, six of these showed bot,h syphilis and sclerosis. Eleven of the cases of sudden death showed myocardial infarction;
fourteen showed no infarction, but the picture of a chronic diffuse interstitial myocarditis with fibrosis. Five of the cases of myocardial infarction mere associated with occlusion due to coronary sclerosis alone ; six wt-'re associatt4 with both sclerosis and lesions of syphilis. Xyphilis.-Syphilis of the coronaries involves most frequently the smallest intermuscular branches; only rarely are the main divisions the seat of active syphilitic lesions. In the latter the process is usually of the nature of a periarteritis, the small vessels of the adventitia showing perivascular infiltrations and fibrosis, resulting eventually in obliteration.
Sclerosis of the intimz invariably results, and syphilis must be regarded as one of the causes of coronary sclerosis, as it is of aortic. As aortic syphilis is always associated with coronary syphilis, the mouths of the coronaries may show the most marked sclerosis ; in some cases they may be occluded by this process. In severe aortic syphilis this involvement of the coronaries may be limited to the first few millimeters, rarely more than 1 to 2 centimeters, of the main coronary.
In our experience this occlusion of the coronary mouths associated with syphilis is due chiefly to the secondary sclerosis produced by the syphilitic process, and rarely by active syphilitic infiltration or proliferations, which are present about the vasa vasorum in the neighboring aortic wall, a.nd about the small nutrient perivascular branches of the main coronary.
In only one of our cases did thrombosis occur in the partially occluded mouth of the coronary.
An active proliferating endarteritis due to, or associated with, active syphilis is relatively rare in the larger branches of the coronaries. Gummatous arteritis was found in one very active case of syphilitic aortitis and myocarditis.
In one case only was the coronary thrombosis directly associated with an active syphilis of the coronary vessel; in four other cases the thrombosis was due to the secondary coronary sclerosis asso- ciated with the syphilitic process: In all of the eases of acquired syphilis with the exception of two, the syphilitic lesions were chiefly about the descending branch of the left coronary.
Involvement of the right coronary and its branches is rare in acquired syphilis, although more common in cases of congenital origin.
Myocardial infarction is but extremely rarely the result of a pure syphilitic involvement of the coronary vessels; in the great majority of cases the infarction is caused by occlusion by the atherosclerotic obliteration of the lumen, with or without thrombosis.
Syphilis of the smaller branches of the coronaries leads to a slow atrophy and fibrosis of the myocardium, but rarely does it produce an anemic necrosis of the muscle. If cardiac infarction is the essential pathological condition underlying angina pectoris, as it would seem to be in our cases, this failure of syphilis to produce infare-TI-IE AMERICAN IIEART JOURNAL tion of the muscle would account for the rarity of an angina pectoris history in our cases 01' active coronary syphilis without secondary sclerosis
When we compare tl~e nonsyphilitic cases coming to autopsy during the same two decades, we find that in 1174 nonsyphilit.ic autopsies there were 412 cases of coronary sclerosis, with six ca,ses of well-defined clinical angina pectoris, eight cases of coronary t,hrombosis and eight cases of myoeardial infarction.
In two cases sudden death from cvronary thrombosis ancl myocardial infarction occurred without a history of angina. In Table VII PERIOD 1909 PERIOD -1919 PERIOD 3919-1929 PERIOD 1909 PERIOD -1919 PERIOD 1919 PERIOD -1929 3.3%
1.5 % ~-
The most import,ant thing revealed by the comparison of these charts is the fact that coronary sclerosis, angina pectoris, coronary thrombosis and myocardial infarction have a higher rate of incidence in the syphilitic cases than in the nonsyphilitic.
The significance of these facts must be that syphilis predisposes to the production of coronary atherosclerosis with its attendant pathology. While coronary occlusion, thrombosis, myocardial infarction and angina pectoris are rarely t.he direct result of active syphilitic lesions of the coronaries, they all occur more frequently in the syphilitic, because of the more marked tendency possessed by the latter to develop severe grades of secondary atherosclerosis of aorta and coronary branches.
Syphilis, therefore, secondarily and not primarily, is an important factor in the production of coronary disease and its concomitant angina pectoris.
Still more important is the relationship shown to exist between latent syphilis and sudden cardiac death, as given in Table VIII. Sudden death due to cardia,c decompensation and dilatation was almost five times as frequent in our latent syphilitics as in the nonsyphilitics. Many of these cases were coroner's autopsies. This bears out the writer's contention as to the importance of cardiac involvement as the frequent cause of death in the syphilitic. Syphilis acts both primarily and secondarily upon the heart. As a secondary factor it plays a large part in the production of aortic and coronary sclerosis; as a primary factor it produces myocardial insufficiency through the slow production of an interstitial fibrosis. Twenty-three of our cases of sudden death showed this lesion alone. In every one of these cases evidence of latent syphilis of the myocardium was found on serial sections, in the form of an increase of stroma cells and localized collections of lymphocytes and plasma cells. Valvular lesions were not present in any one of these cases. We therefore conclude that:
1. Active syphilitic lesions of the larger coronary branches are infrequent. They rarely produce occlusion of the vessel, or lead to thrombosis or myocardial infarction.
2. Arteriosclerosis of the. coronaries, coronary occlusion, coronary thrombosis, myocardial infarction and angina pectoris are more frequent in the latent syphilitic than in the nonsyphilitic.
Syphilis predisposes secondarily to coronary and aortic sclerosis and their resultant cardiac pathology. 
